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Sunmary

One of the most active tetrahydrocennabinol analogs mentioned by
Adamsa) (Formula I, R=2-nonyl) has been completed. The preparation of the
second of Adams' compounds (P=l,2-dimethylheptyl) is now at the stage of
2(3,5-diriethoxyphenyi)-3-iLethyloctene-2 and requires four more steps.b)

The preparation of nitrogen and sulfur analogs is being approached
by two different methods which were suggested in the previous report.o) One
starting with 3,5-dinitrobenzoic acid has been carried through five steps to
3-methoxy-5-chlorobenzoic acid. The second methcd which involves the
preparation of 3-amino-5-hydroxy n-amyl benzene from the correspond-ing di-
hydroxy compound has been shown to be feasible. The preparation of 3,5-di-
bydroxy n-amyl benzene from* 3,5-dimethoxypheiiyl butyl ketone has presented
unexpected difficulties.

Analogs of Tetrshydrocannabinol

Changes in Alkyl Groups

The structure of tetrehydrocannabinol (I,R=n-C5 H11) is given again
for reference:

CH OH

CH" 'ýH3

I

The steps leading to adamo' two most active tetrehydrocannabinol
analogs have been described in a previcus report.c) The synthesis of one of
these compounds, 1-hydroxy-3-seconday ncnyl-6, 6, 9-trinethyl-7, 8,9, iO-tetra-
hydro-6-dibenzopyran (I,R=2-nonyl) has been completed and the last two steps
are described in the A4pendix.

The preparation of the second of Adams' compounds in which the alkyl
group (R in Formula 1) is 1,2-dimethylheptyl has been carried through to
2(3,p5-dimethoxyphenyl)-3-methyloctene-2. Four steps remain, i.e., reduction
splitting of the methyl ethers, condensation with ethyl 5-methylcyclohexnnone-
2-carboxylate to form the pyrone followed by reaction with methyl magnesium
iodide.

a) Adams, R., MacKenzie, S., and Loewe, S., J Am Chem Soc, 70 664 (1948).
b) ý!Inkler, D. E., Progress Report 2 (1952).
c) Winkler, D). Z., Progress Report 3 (19153).-/ /
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Nitrogen and Sulfur Analogs

The preparation of nitrogen and sulfur analogs of tetrahydrocania-
binol is being approached by two methods which were outlined in a previous
report.a) The method which starts with 3,5-dinitrobenzoic acid has been'
carried through the following five steps to 3-methoxy-5-chlorobenzoic acid:

OOH 0011 COOH

H2S tdzation

OaN" "NO2  02 N- 0OHN- \ 0 -OH

coo0 ooH 0c01H
("1 30)2-S0 2  HaNX I-OCH 3  a f

K J HCl
02NWI X -cci 3  lo0 03C- C

EC1

A description of three of these steps is given in the Appendix.

The second proposed route for preparing the nitrogen or sulfur
analogs involves the reaction of ammonia with 3,5-dihydroxy amylbenzene to
produce 3-amino-5-hydroxy amylbenzene. This reaction has been found to go on
a small scale and should not present any problem for it has been shown that
3-amino-5-hydroxy toluene can be produced in 821, yield frEom 3,5-dihydroxy
toluene by following the directions of Bean and Donovan, ) for resorcinol,
which Involves .. ati--- +the di-hvdroxy compound with aqueous ammonia and di-
ammonium phosphate for twelve hours at 20 0 *C. Considerable difficulty is
being experienced in the preparation of 3,5-dihydroxy amylbenzene from
3,5-dimethoxyphenyl butyl ketone. This ketone cai be prepared from 3,5-
dimethoxy benzamide and butyl magnesium bromide. 0c Two steps are required
in going from the above ketone to the desired resorcinol derivative, i.e.,
reduction of the carbonyl group to the hydrocarbon and splitting of the methyl
ethers. Catalytic hydrogenolysis and three variations of the Elenmenson
method have been tried with only a small degree of success. The Huang-Minlond)
modification of the W'olff-Kishner method is being tried and preliminary results
indicate a yield of 16.

a) Winkler, D. E., ?rogress Report 5 (1953).
b) Bean, F. R., and Donovan, T. S., (to Eastman Kodak Co.), U.S. Patent

2,376,ll2 (1942).
c) Winkler, D. E., Progress Report 2 (1952).
d) Huang-lAinlon, J Am Chem Soc, 68 2487 (1946).

8sin



SECURITY IM-irMAIO
-3-

APPENDIX

1-HydroXY-3-Se condary Nonyl-9-JMethYl-7, 8,9, 1O-Tetrahydro-6Dibenzopyrone,
C23H3 2 03  . . . . . . . .. . . . .. . .. .. . .. .. . .. .. .Page 1
1-Hydroxy- 5-Secondary Ncriyl- 6 , 6, 9-Trimnethyl-7, 8,9, 10-Tetrahyclro-6--Dibenzo-
pyran, 0 2 5H3 8 02  . . . .. . . . .. . . . . . . . . . . . . . . . . . . . 2

3-Amino-5-Nitrobenzoic Acid, C7HeQ4N2 .................. 3

53-Iydroxy-5-tNitrobenzoic Acid, C7Hs%5N . ... ............. 4

3-MethoxY-5-Nitzrobenzoic Acid, C8H705N . ................. 5
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1-Hydroxy-3-Secondary Nonyl-9-Methyl--7, 8,9, l0-Tetrahydro-6-Dibenzopvrone,

OHS HO

(/F -• I C C - - -' - - POCl1:
=0 + \ I/~

-cc 25 H6
0 CH3  OH

-0 m.p. 137-137.5°

Ethyl 5-methylcyclohexanone-2-carboxylate (0.418 mols, 76 . 8 g),
2-(3,5-dihydroxyphenyl) nonane (0.418 mols, 98 g), phosphorus oxychloride
(0.418 mo)s, 64 g), and 500 cc of anhydrous benzene were charged to a kettle
and heated slowly to refluxing temperature. At 600C HC1 started to come off.
Rpfliiing .vas a.intinued f'or- two hours at 800C. The product was cooled, washed
with water, dilute sodium bicarbonate solution and again with water. Benzene
was flashed off under vacuum and the product recrystallized twice from ethyl
acetate. A 68% yield of purified product was recovered which melted at
137-137.5 0C on an aluminum block. Adamsa) reports 138 0C.

Analyses calcd for C23H3203: C, 77.4; H, 9.0O
Found: C, 77.1; H, 8.9

6.

a) Adams, R., Aycock, B. F., and Loewe, S., J Am Chem Soc, 70 662 (1948).
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l-Hydroxy-3-Secondary Ncnyl- 6 ,6, 9-Trimethyl-7,8,9, 10-Tetrahvdro-6-Dibenzopyran,

SHO CH3  HO

-C H1 a + 2CH3YgI -a9~

0 C-0
6 CM3 CH3

bp 205-10o/.Ol mm

A solution of 91g (0.255 mol) of l-hydroxy-3-secondary nonyl-9-
methyl-7,8,9,10-tetrahydro-6-dibenzopyrone in 2300 ml of anhydrous benzene
was added over a period of fifty minutes to a refluxing Grignard solution
prepared from magnesium (7 6 g, 3.12 mol) and methyl iodide (4 6 8g, 3.3 mol) in
100 ml of ether. After the pyrone was added, ether was boiled off to a
kettle temperature of 750C and refluxing continued for twelve hours. The
product was cooled and 1O00g of 2014 armonium chloride solution added. The
oil layer '.'-as washed with water, 5,0 sodium bicarbonate solution, and again
with water. After removing the solvent, 8 4g (89% yield) of product were
recovered boiling 205-210 0C at ca. 0.01 mm.

Analyses calcd for C 2sH3 80 2 : C, 81.0; H, 10.3
Found: C, 80.9; H, 10.3

a
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3..Andno-5-Nitrobeflzoic Acid, C7 He•OAN2

00OOH COOH

+ HN 04NH > + 3S + 2H20

0 2N -N\ 2 02WO -NH2

m.p. 204-81C

To a stirred solution of 600 ml of ammonium hydroxide (sp. gr. 0.90),
1200 ml of water and 6 36 g (3 mols) of 3,5-dinitrobenzoic acid kept at 90 0C
+ 50C, there was added 36 2g (10.6 mole) of H_1S in a period of three to four
hours. The solution was heated to boiling and a stream of natural gas bubbled
through fvr twenty m.. Inut ',." . The so-io.... wa s liltred while still warm toremove the sulfur and the 3-amino-5-nitrobenzoic acid was precipitated by
adding 20Cg of acetic acid. After one crystallization from 1800 ml of water,442g (81el, yield) of product, mp 204-2080C with decomposition, was obtained.Hubneraj reports a mp of 208%0 with decomposition.

0.

a) Hubner, H., Ber O 1703 (1877).
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3-Hydroxy- -Nitrobenzoic Acid, C H 0ON

0ooH 900H

mp 175-180°C (crude)

3-Amino-5-nitrobenzoic acid (23.6g, 1.1.9 mols) was added to a
solution of 1050 ml of cone H-S0 4 and 1050 ml of water. The mixture was
warmed to 70*C to effect solution and then cooled to O°C at which temperature
90g (1.3 mols) of solid sodium nitrite was added in about 30 minutes. The
daneonitim salt was decomposed by heating to 140°C over a period of about two
hours. The product was diluted with oi- 1 of water, cooled to room temrpera-
ture and extracted with 4-700 ml portions of ether. Evaporation of the
ether left 203g of curde 3-hydroXy-5-nitrobenzoic acid mp 175-180°C. Since
no suitable recrystallizing solvent was fou d the crude product was used inthe next step without purification. Beyera reports a melting point of194-50c after recrystallization from 2%% hydrochloric acid.

a) Beyer, Rec Tray Chim 40 625.

S-13460
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3-Methoxy-5-Nitrobenzoic Acid, CAH_ 5ON

COOH COOH

(CH3O)2 0o,-NaCH -> I I
OO NaH 02 N-1 -OCH 3

mp 191-2 0C

Crude 3-hydroxy-5-nitrobenzoic acid (335g, 1.83 mole) from theprevious e xperiment was dissolved in a solution of 227g of sodium hydroxide
in 1700 ml of water. While stirring and maintaining the temperature at
30-350c, 504g (4.0 mols) of dimethyl sulfate was added dropwise. After
iref ±uxin ty'O hours ,64iJg UJ. 504~ soUi.uJI hyroiduL e Yeas U added and A th .eluAJln
continued for two more hours. The reactants were diluted with 2 1 of water
and acidificd with 600 ml of 6 N H0I. After washing and drying the crude
3-methoxy-5-nitrobenzoic acid mp 162-80C, weighed 525g. When purified byrecrystallizing from water it melts 191-2°0. This is believed to be a new
compound.

Analyses 2alcd for CH'705N: C, 48.8; H, 3.6
Found: C, 49.0; H, 3.7
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